Abstract: Random fluctuations are introduced into shaIlow water acoustic fields by oceanic and geoacoustic variabilities, Those fluctuations influence the transverse horizontal coherence function, An expression for this func[ion for stratified ocean models is analyzed. Predictions for coherence length are compared with es(imates obtained from data from a recent experiment.
THEORETICAL MODEL FOR COHERENCE
Sound propagation in shallow ocean regions is affected by inhomogeneities in both the water and the sediment. These inhomogeneities are often modeled as random fluctuations of the volume sound speeds and of the interfaces separating different layers. One way to characterize the effects of these fluctuations on the sound field is the spatial coherence function. We focus here on the normalized transverse horizontal coherence function C, defined as the normalized correlation of the fields at two receivers at the same depth and at a specified separation.
In [ 1] a perturbation approach and the adiabatic normal mode approximation was used to derive an expression for C for a multilayered stratified ocean and sediment, each layer having small range dependent fluctuations. Based on this theoretical model, we examined the behavior of C with respect to parameters including receiver separation, rrns and correlation lengths of fluctuations, frequency, and range, with emphasis on examples of Pekeris waveguides having rough interfaces [2] . Among the conclusions were that C invariably decreased with increasing receiver separation, but it might increase with increasing range, Our first objective here is to apply theoretical results from this basic model to a representation of the multilayered environment at the site of a recent experiment and to compare results with acoustic field measurements. Insight gained from comparisons will be used to direct efforts toward improvements to (he coherence model.
COMPARISON WITH ACT 111DATA
In September, 1995, the ACT III experiment was conducted in the Strait of Korea. One pu~ose of the experiment was to measure the array signal gain (ASG). By assuming a model for the pairwise coherence of hydrophores, and matching the calculated ASG with the measured ASG, one can determine estimates for the signal coherence length (CL). The data for site 2 and event C-TLP-3 is reproduced in Table 1 [3]. To compare these data with theoretical predictions, we use our coherence model and the KRA~N normal mode code. We found that it is sufficient to model the environment [3, 4] with three water layers and two sediment layers over a semi-infinite bottom. One example of our simulations for C as a function of the receiver separation is presented in Figure 1 , for the four lowest frequencies in (he event. The points of intersections of the curves with the e-l line are the predicted values for CL. The uncertain values for the statistical parameters of fluctuations in the layers (rms and correlation lengths) are chosen in this example so that the coherence length for the lowest frequency is approximately the experimental estimate.
The predicted values of CL at other frequencies differ significantly from the experimental estimates. However, the predictions do decrease with frequency as do the experimental values. me predicted values are more spread out in frequency than the experimental estimates, so as a consequence the discrepancies are greater at higher frequencies. These and other simulation results suggest that one or more important features are missing from this basic model. There are many possible neglected mechanisms or reasons why the CL predictions differ from the experimental values. Among these are frequency dependence of the scattering , mode coupling, and estimates of interface roughness and volume inhomogeneities, which are topics of current and future investigations. 
